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Section B 
Case Study Based Questions 
Total Number of Marks for this section: 45 Marks 
 
This section should be answered in the Answer Booklet provided. 
 
Marks for each question are indicated. 
Suggested Time allocation for Section B: 60 minutes 
 
Question B-1 
i. What phenomenon in genetic coding does “wobble” refer to? Give a brief 
description. 
ii. Explain the benefit of using thymine in DNA instead of uracil. 
 




Base Sequence of Complementary DNA Strands One strand of a double-helical DNA 
has the sequence (5’)GCGCAATATTTCTCAAAATATTGCGC(3’).  
i. Write the base sequence of the complementary strand.  
ii. What special type of sequence is contained in this DNA segment?  
iii. Does the double-stranded DNA have the potential to form any alternative 
structures? 
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Question B-3 
In a biochemistry experiment, Student A investigates the enzyme kinetic reaction of 
lactate dehydrogenase (LDH). He extracts the LDH from chicken breast fillet he 
bought at supermarket, and uses lactate as the substrate for this experiment. After 
preparing various concentration of substrate with the same amount of enzyme, he 
determines the initial rate of the reactions as displayed in following table: 
(Note: LDH is a group of enzymes that catalyze the reaction which interconvert 
lactate and pyruvate, and found abundance in animal tissues.) 








Student A is told that the LDH he extracted from chicken breast may contain 
compound(s) that interfere with the enzyme. He repeats the experiment using the 
same amount of LDH, but with purified laboratory graded enzyme. The result he 
recorded is displayed as follow: 








Answer the following questions: 
i. What is the Vmax and Km for each of the enzymatic reaction?  
ii. How would you explain the two different set of results, considering that 
Student A has used the exact same amount of LDH enzyme? 
iii. If this reaction is to occur within a living chicken (Note: chicken has normal 
body temperature of ~41C), how would this reaction rate different? 
(6+3+2 = 12 Marks) 
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Question B-4 
Effect of O2 Supply on Glycolytic Rates The regulated steps of glycolysis in intact 
cells can be identified by studying the catabolism of glucose in whole tissues or 
organs. For example, the glucose consumption by heart muscle can be measured 
by artificially circulating blood through an isolated intact heart and measuring the 
concentration of glucose before and after the blood passes through the heart. If 
the circulating blood is deoxygenated, heart muscle consumes glucose at a 
steady rate. When oxygen is added to the blood, the rate of glucose consumption 




The effect of ATP on the allosteric enzyme PFK-1 is shown below. For a given 
concentration of fructose 6-phosphate, the PFK-1 activity increases with 
increasing concentrations of ATP, but a point is reached beyond which increasing 
the concentration of ATP inhibits the enzyme. 
 
i. Explain how ATP can be both a substrate and an inhibitor of PFK-1. How is 
the enzyme regulated by ATP? 
ii. In what ways is glycolysis regulated by ATP levels? 
iii. The inhibition of PFK-1 by ATP is diminished when the ADP concentration is 
high, as shown in the illustration. How can this observation be explained? 
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Question B-6 
At the age of 40, Mr C decided to train for upcoming Sydney marathon. He figures 
out that after the training, he aims to maintain a pace of 10-12 km/hr and finish the 
race within 4 hours. According to the training guides, Mr C will consume large amount 
of starch containing food to improve his performance. 
 
Answer the following questions: 
i. Why the training guide recommends Mr C to consume large amount of starch? 
ii. Consider that Mr C can maintain hydrated during the race, what will be the 
primary source of fuel in his leg muscle when he approaches the finishing 
line? 
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Amino Acid Structures  
The following amino acid structures are listed in alphabetical order. Ionizable groups are shown in 















THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM 
ANY EXAMINATION VENUE IN ANY CIRCUMSTANCE. THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Semester 1, 2017 FINAL EXAMINATION 
 SBI245 –Biochemistry 




The following table gives the pKa values for the -carboxylic acid group, the -









Alanine 2.35 9.87 
 
Arginine 2.01 9.04 12.48 
Asparagine 2.02 8.80 
 
Aspartic Acid 2.10 9.82 3.86 
Cysteine 2.05 10.25 8.00 
Glutamic Acid 2.10 9.47 4.07 
Glutamine 2.17 9.13 
 
Glycine 2.35 9.78 
 
Histidine 1.77 9.18 6.10 
Isoleucine 2.32 9.76 
 
Leucine 2.33 9.74 
 
Lysine 2.18 8.95 10.53 
Methionine 2.28 9.21 
 
Phenylalanine 2.58 9.24 
 
Proline 2.00 10.60 
 
Serine 2.21 9.15 
 
Threonine 2.09 9.10 
 
Tryptophan 2.38 9.39 
 
Tyrosine 2.20 9.11 10.07 




  Equations:  
Michaelis-Menten equation   
   
              
                       
Linewaver-Burk plot 
 
          Plot of 1/V versus 1/[S] ( straight plot)  
          intercept        1/VMAX, -1/KM  
slope              KM/ VMAX 
 
 
